The magnetic resonance of dilute Dy and Er impurities has been observed in thin polycrystalline Al and Ag films on two different substrates. The films are deposited at room temperature, and the measurements are made at liquid-helium temperatures. During cooling, the difference in thermal contraction between film and substrate produces an eff'ectively uniaxial strain in the film. This results in an anisotropic g value, which we have used to obtain lower limits on the orbit-lattice coupling coefficient for these systems. %'e find values for V(I 3g 2) from 600 to 2000 cm ', somewhat smaller than observed in irisulators, but of the same order of magnitude. Mt:asurements on substrates witQ dig'erent thermal contractions indicate that all of the expected strain is present in these films, contrary to previous measurements on Ag:Er films grown on NaC1 surfaces.
I. INTRODUCTION The relaxation toward thermal equilibrium of an excited impurity spin in an insulating host requires transfer of energy from the spin to the host lattice. The primary cause of this energy transfer is phonon modulation of the host-crystal electric field at the impurity site. ' It is possible to estimate the strength of the spin-phonon coupling by applying uniaxial stress to the host crystal and measuring the resulting changes in the impurity ESR spectrum. In favorable cases, the static orbit-lattice coupling parameters measured in this way give a satisfactory account of the observed phonon-driven spin-relaxation behavior. "
Spin-phonon coupling should be present in a metallic host, but the spins can also transfer energy to the host lattice by way of their exchange coupling to the conduction electrons. In It is therefore of interest to estimate the orbitlattice coupling strength, in order to determine if this aspect of the host-impurity interaction is greatly changed in a metallic host.
Since phonon-driven spin relaxation has not been identified in most metallic-host-impurity systems, the only way to estimate the orbit-lattice coupling strength is by means of uniaxiaj. stress experiments. ' The strains needed to cause reasonable changes in the ESR spectrum are rather large, on the order of 1/o. Bulk metal crystals will plastically deform before such large strains are achieved.
It is known, however, The above argument has been developed for a single crystallite subjected to an arbitrarily oriented eternal strain. The samples studied here are, in fact, polycrystalline, and it might appear that all strain effects will be averaged out by the random crystallite orientations. This is not the case experimentally, and the reasons can be seen relatively easily. Considering the film as macroscopically isotropic, the contraction of the substrate forces the film to expand in the direction normal to the substrate. The normal thus becomes a preferred axis, and the g value may depend on g(8) = g+ -, '&g(3 cos'8 -1), (7) where g is the undistorted g value,~g is the amplitude of the strain-induced g shift (assumed small), and 8 is the angle between the crystallite z axis and the applied field. We can also define another, experimentally observable, angle 6)'between the applied field and the substrate normal. If a particular crystallite is aligned so that its [100] direction is along the substrate normal, the observed variation of the g value for that crystallite will be given by Eq. (7) Table II shows that only the (I'",2) strain will contribute to the observed 4g'.
We can then use the measured &g', and the ionic wave functions to determine a value for V(I', , 2). Since~' is smaller than &g by an unknown amount, the value of V(I ", 2) obtained is only a lower limit. In addition, the dominance of the l = 2 term has been questioned for insulating hosts, '
although it may be a more reasonable approximation for metals. ' Because of these uncertainties, the values of V(I'", 2) reported in this paper may be of primary use for comparison with insulator values.
III. EXPERIMENTAL METHODS AND RESULTS
Film samples were prepared by resistive evaporation onto room-temperature fused-quartz or polymethylmethacrylate (PMMA, Plexiglass) substrates at pressures of (1 2) x 10 ' Torr in a diffusion-pumped system. The films studied ranged in thickness from 4000 to 6000 A and were deposited 
